Inflammatory agonists that increase microvascular permeability in vivo stimulate cultured pulmonary microvessel endothelial cell contraction.
Bovine pulmonary microvessel endothelial cells grown on a flexible substrate contract upon the addition of angiotensin II, thrombin, bradykinin, and U44069, a stable analogue of thromboxane A2. All these agents promote inflammation and increase paracellular permeability in vivo or in vitro. The contractile response is mediated by intracellular and extracellular free calcium: the response is inhibited by TMB-8, an intracellular Ca2+ chelator, and EGTA. Contraction is inhibited by trifluoroperazine, a Ca2(+)-calmodulin antagonist, and by ML-7, an inhibitor of myosin light-chain kinase. Preincubation with PMA, a protein kinase C activator, prevents contraction by angiotensin II. The inactive analogue 4-alpha-phorbol 12,13-didecanoate does not inhibit contraction. In contrast cAMP, carbacyclin (a stable PGI2 analogue), and isoproterenol, agonists known to stabilize the microvascular barrier against inflammatory agents, relax pulmonary microvessel EC. This direct evidence of the contractile potential of microvessel endothelial cells lends support to the theory that endothelial contraction leads to increased junctional permeability.